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TITLE 

CONSTANT JOINING MATERIAL PIECER MASS IN VORTEX^TYPE AIR- 
SPINNING METHODS 
FIELD OF INVENTION 

rOOOll The present invention relates to a method for operating a drafting arrangement, 
according to th e precharacterizing clause of the independ e nt Patent Ciaimo 1 and 2 to a 
control for drafting arrangements of a textile machine, according to the prooharact e rizing 
claus e of Pat e nt Claim 12 and to a textile machine having a said control according to Patent 
Claim 13 . 

BACKGROUND OF INVENTION ft 4er-Ai=t 

fQ002] Methods for operating drafting arrangements are known in textile technology. The 
publications EP 121 97 37, EP 807 700 and EP 137 57 09 describe methods of this type. 
However, as is evident from the pubhcations mentioned, the present invention is suitable 
particularly for the operation of drafting arrangements which belong to air-spinning 
machines. In air-spinning machines, a fiber fibre composite is spun into a yam by means of 
one of more airflows. 

rOOOS] The known methods for operating a drafting arrangement, however, have 
disadvantages. This applies particularly to drafting arrangements which belong to air- 
spinning machines or to drafting arrangements which transfer the drafted fiber fifefe 
composite to a spinning unit operating according to an air-spinning method. The 
disadvantage of the known methods for operating a drafting arrangement is that the piecer 
quahty is not always satisfactory. The term "piecer" is understood to mean a "seam", within 
a yam, at which the yam has been "pieced up" or "hung up" again, for example after an 
interruption in production. Preferably. Normally a piecer or piercing point should not differ 
from the remaining vam, particularlv with respect to strength and fiber mass is produced or a 
piecing point should not diff e r from the remaining yam, this appl>dng particularly to strength 
and fibre mass . In an endeavour endeavor to achieve this ideal state, various possibilities are 
disclosed in the abovementioned publications. For example, the fibre fiber end at which 



piecing is to take place pktee may be narrowed and/or the drafting arrangement delivers fewer 
fibfe fiber s in the overlap region than in the subsequent stationary operating state. 
Irrespective of this, however, in the known devices, there is a further problem which the 
present invention now intends to solve. 

[0004] To be precise, it was found that, w When a drafting arrangement is put into operation 
and therefore when the associated pairs of rollers are put into operation or accelerated, a 
build-up of the rotational speed profile to the corresponding piecing speed takes place. This 
build-up (ov e rshoots and undershoots) , which is caused by the run-up of the pairs of rollers 
firom standstill to their corresponding piecing speed or piecing rotational speed (s ee Fig. 2 
and th e later d e scription) , gives rise, when the piecing rotational speed is first reached, to a 
non-constant rotational speed ratio between the pairs of rollers of a drafting arrangement 
resulting in overshooting and imdershooting . Normally, in a drafting arrangement, the 
piecing operation commences during the acceleration of the pairs of rollers to an operating 
speed or immediately after a fixed piecing speed is reached. Li other words, the build-up of 
the pairs of rollers during their acceleration to the piecing speed has never been taken into 
account hitherto in the production of a piecer. This has hitherto given rise to a piecer 
obtained at non-constant rotational speeds or a non-constant rotational speed ratio between 
the two pairs of rollers of a drafting arrangement which cause the draft . To be precise, due to 
the overshooting and undershooting of the pairs of rollers, an inaccurate or varying draft 
occurs in the fifefe fiber composite. When this varyingly drafted fibfe fiber composite is 
combined with a yam end, thus giving rise to a piecer, the piecer has mass fluctuations this 
piecer, too, has mass fluctuations . Thus, in the overlap region of the piecen there mavbe an 
unacceptable thickening followed bv an unacceptable thinning of the yam. The result of this 
is that, in the overlap region of the piocor, an inadmissible thick place mostly occurs, oft e n 
followed by an inadmissible thin place. Conversely, a thin place occurs in the overlap region 
or piecing fails completely. 

SUMMARY OF THE INVENTION 

[0005] A summarv of exemplary embodiments of the present invention will be set forth 
here. Using the description provided herein, one skilled in the art will understand that 
additional exemplary embodiments are within the scope of the present invention. 



f0006] The obj ect of this invention is to provide a method for operating a drafting 
arrangement for the drafting of a fiber composite where mass fluctuations are avoided or 
minimized. A fiirther object of this invention is to provide a method for operating a drafting 
arrangement on which tho invention is honed thert^fnrft^ tn prnvirl ft n Tni^thnH fnr npprnting a 
drafting arrang e ment for the drafting of a fibre composite, by m o ans of which maas 
fluctuations in the piec e r ar e avoided or minimiz e d. An object which may also bo considered 
is to provid e a method for operating a drafting arrangement, in which a fibre fiber composite 
is to be drafted firom the outset with the correct draft ratio. 

rOQ071 In one exemnlarv embodiment, the present invention provides a method for 
operating a drafting arrangement to prevent mass fluctuations in a fiber composite. The 
method includes but is not Umited to using a firont pair of rollers in association with a rear 
pair of roll ers which have a nip line. During the operational process, the fi-ont and rear rollers 
rotate at different speeds or circumferential speeds. When production ceases, the front and 
rear rollers of the drafting arrangement are stopped in sequence. The fi-ont rollers stop before 
the rear rollers so that the fiber composite is broken at the nip line. To avoid mass 
fluctuations when the drafting arrangement commences operation, the rear pair of rollers 
rotate before the fi-ont pair of rollers rotate. The foremost tip of the fiber composite is 
supplied to the nip line of the rear pair of rollers when the fi-ont and rear rollers have ended 
their acceleration build-ups. 

[00081 In a further alternative embodiment, both the front and rear rollers commence 
rotation simultaneouslv. In this embodiment, the fiber composite end is brought a specific 
distance from the nip line of the rear pair of rollers so that when the fiber composite end 
reaches the nip line, both pairs of rollers have ended the build-up arising from acceleration. 

rOQ09] In an alternative embodiment, the process mav use a fiirther pair of rollers in 
association with the front and rear rollers. Drafting mav also take place between the fiirther 
pair of rollers and the front pair of rollers. 

[0010] In a fiirther altemative embodiment, the fiber composite exits the rear rollers and is 
dehvered to a spinning unit for fiirther processing. The spinning unit then spins the fiber 
composite into vam. 



[ 0011] In a further alternative embodiment, the spinning unit is a vortex type air-spinning 
unit that contains a vortex chamber and a spindle. An air-vortex flow is generated in the 
vortex chamber and causes the fiber composite to spin and form vam. 

[0012] In a further alternative embodiment, the spindle is a non-rotating spinneret. 

[0013] In a further altemative embodiment, the fiber composite is pieced with vam. An 
existing v am end is drawn through the nip line of the rear pair of rollers and cut to a specific 
length and positioned appropriatelv for operation. The rear pair of rollers rotate followed bv 
the firont p air of rollers. The length of the vam is determined such that when the fiber 
composite reaches the nip line, both the fi-ont and rear rollers have ended the build-up arising 
fi-om acceleration. When piecing occurs, parts of the vam end and the front region of the 
fiber composite overla p. This overlap region is spun in the spinning unit to form a piecer. 
Piecing preferablv tak es place at a constant rotational speed. After piecing occurs, the fi-ont 
and rear rollers attain their respective operational rotational speeds. 

[0014] In a further altemative embodiment, the vam end is drawn through a spinning unit 
and through the nip line of the rear pair of rollers. 

[0015] In a further altemative embodiment, piecing takes place virtually at the operating 
rotational speed. 

[0016] In a further ahemative embodiment, a control operates the drafting arrangement. In 
this embodiment, the roller pairs have specific drives which the control controls, 

[0017] In a further altemative embodiment, the control and drive for the firont rollers move 
the fiber composite end back from the nip line. 

[001 81 The present invention is not restricted to the embodiments described herein. Rather. 
the variatio ns of the exemplarv embodiments discussed above are intended to be incentives 
for the person of ordinarv skill in the art to implement the idea of the invention in as 
favorable a manner as possible. Accordinglv, further advantageous embodiments and 
combinations can be easilv derived from the embodiments described as shown herein. The 



applicants therefore expressly reserve the right to make provision for such further 
advantageous embodiments and combinations. 

This or th e se obj e cts is or are achiev e d by m e ans of the featur e s in the indep e nd e nt 
Patent Claims 1 and 2. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00191 The advantageous effect of the m e thod according to the invention is now e xplain e d 
below with rcf o r o nce to Figures 1 and 2. A full and enabling disclosure of the present 
invention, including the best mode thereof, directed to one of ordinary skill in the art, is set 
forth in the specification, which makes reference to the appended figures, in which: 

Figure 1 shows a drafting arrangement according to an exemplary embodiment of the 
invention: 

Figure 2 shows the rotational speed profiles of the fi-ont and rear pair of rollers; 

Figure 3 shows a drafting arrangement according to an exemplar/ embodiment of the 
present invention prior to piecing action; 

Figure 4 shows a drafting arrangement and following spinning unit in a stationary 
operating state according to an exemplary embodiment of the present invention; and 

Figure 5 shows a control which operates the drafting arrangement according to an 
exemplar/ embodiment of the invention. 



DEFINITIONS 



[00201 Within the context of this specification, each term or phrase below will include the 
following meaning or meanings. 

"U4(ty' Rotational speed profile of the rear pair of rollers 4 

"U^UY" Rotational speed profile of fi-ont pair of rollers 3 

"Ua^ '' Piecing rotational speed for the rear pair of rollers 4 

'JJ^Z Piecing rotational speed for the fi-ont pair of rollers 3 

Time point for operating the front pair of rollers 3 

^^^^ Period of time until the front pair of rollers 3 reaches the piecing rotational 

speed Ua^ Tacceleration) 



Period of time until the rear pair of rollers 4 reaches the piecing rotational 
speed UA,4 (acceleration) 

Period of time until the front pair of rollers 3 has ended the build-up arising 
from acceleration 

Period of time until the rear pair of rollers 4 has ended the build-up arising 
from acceleration 

Time point commencement of piecing action 
Time point end of piecing action 
Period of time piecing action 

Time point in which both pairs of rollers have ended the build-up 
Operating rotational speed of the rear pair of rollers 4 
Operating rotational speed of the front pair of rollers 3 

[00211 These terms may be defined with additional language in the remaining portions of the 
specification. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[00221 Objects and advantages of the invention will be set forth in the following description, 
or may be apparent from the description, or may be learned through practice of the invention. 
Attention should expressly be drawn to the fact, however, that the invention and the idea of 
the invention are not restricted to the embodiments shown in the examples. 

[00231 Figure 1 shows a typical drafting arrangement 1 according to an exemplary 
embodiment of the present invention at which the m e thod according to the invention can b e 
ttsed. For this purpose, t The drafting arrangement 1 has a front pair of rollers 3 and a rear 
pair of rollers 4 having a nip line 5. The drafting arrangement 1 may have a fiirther pair of 
rollers 7. The drafting arrangement 1 serves for drafting the fibre fiber composite 2. For this 
purpose, the pairs of rollers 3 and 4 rotate at different speeds or circumferential speeds. The 
front pair of rollers 3 and the rear pair of rollers 4 consequently form what is known as the 
main drafting zone 8 of the drafting arrangement 1 . Drafting may also take place between the 
pairs of rollers 7 and 3 (what is known as predraft). As a rule, a drafting arrangement, such 
as is illustrated in Figure 1 , has at the front pair of rollers 3 and aprons 20 which serve for 
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guiding the fibi=e fiber composite 2 to be drafted. However, the presence of the aprons 20 is 
not essential to the invention or is not absolutely necessary. During stationary operation, the 
fibfe fiber composite 2 runs through the pair of rollers 7 (if present) and, above all, through 
the pairs of rollers 3 and 4. Li this case, the fifefe fiber composite 2 is drafted and leaves the 
drafting arrangement 1 at or downstream of the nip line 5 of the rear pair of rollers 4. The 
drafted fibre fiber composite is thereafter mostly fiirther-processed in the same way (for 
example, at a spinning unit, see, in this respect, the following Figure 4). If, then, for any 
reason, an interruption in production takes place or the drafting arrangement 1 generally has 
to be put into operation again, the fibre fiber composite 2 has to be introduced into the 
drafting arrangement 1 again or at least correctly positioned. The position of the fibre fiber 
composite end 6 therefore assmnes a particularly important role. The distance fi:om the fiber 
composite end 6 to the nip line 5 should preferablv be up to 6 miUimeters, more preferably 
firom 0.1 millimeters to 5 millimeters and most preferably from 3 millimeters to 4 
millimeters. These distances are preferablv obtained by cutting the fiber composite end 6 to 
length. It is xmimportant for the invention whether the drafting arrangement 1 in this case has 
the additional pair of rollers 7 or even also a fiirther pair of rollers. It is normally such that, in 
the event of an interruption in production, the pairs of rollers of the drafting arrangement 1 
are stopped in a sequence whereby the fibre fiber composite 2 is broken away at the nip line 
5. For this purpose, the front pair of rollers 3 is stopped before the rear pair of rollers 4. As a 
result, the fibre fiber composite end 6 is located directly in front of the nip Une 5. See, in this 
respect, for example, the abovementioned EP 137 57 09. 

1) When the drafting arrangement 1 is then put into operation again, first, as a rule, the 
rear pair of rollers 4 commences to rotate before the front pair of rollers 3 itself 
resumes operation. It may well be that the period of time between the operation of the 
rear pair of rollers 4 and that of the front pair of rollers 3 is sufficient to ensure that, in 
the rotational speed profile of the pair of rollers 4, the build-up arising from 
acceleration is terminated before the front pair of rollers 3 is set in motion. However, 
since the fibre fiber composite end 6 is located directly in front of the nip hne 5 of the 
rear pair of rollers 4, a drafting of the fibre fiber composite 2 takes place immediately 
after the front pair of rollers 3 has been put into operation. Since, after being put into 
operation, the front pair of rollers 3 still has to accelerate to the piecing speed or 
operating speed, a build-up to the desired piecing rotational speed also takes place 



here. As a result, that region of the iibfe fiber composite 2 which directly follows the 
fibre fiber composite end 6 is drafted in a fluctuating manner and consequently has 
undesirable mass fluctuations. If this "initial region" of the fibre fiber composite 2 is 
used to produce a piecer, then, of course, this piecer, too, has undesirable mass 
fluctuations. 

[0024] That these mass fluctuations occur can also be seen very clearly fi-om Figure 2. The 
figures shows, inter alia, the rotational speed profile U4(t) of the rear pair of rollers 4 and the 
rotational speed profile U3(t) of the fix>nt pair of rollers 3. At a time point t + 0, the rear pair 
of rollers 4 is put into operation. For this purpose, the said pair of rollers 4 is accelerated for 
a period of time th,4 until the pair of rollers 4 has reached the piecing rotational speed Ua,4 
(for example, ~5 mm/msec). The acceleration of the rollers is very high since the yam end 10 
selected must otherwise be unacceptably long. The run-up therefore takes place during a few 
milliseconds. Since it is not possible, for physical reasons, for the pairs of rollers to break off 
acceleration abmptly in the case of the constant, but very high accelerations when the desired 
rotational speed is reached, a build-up occurs during a specific period of time tEv,4. The same 
also applies correspondingly to the firont pair of rollers 3 (build-up during the period of time 
tEv,3). How long this build-up lasts and how great the overshoots or imdershoots are depends 
on the physical properties of the driven pairs of rollers and on their drive, closed-loop control 
and open-loop control. By suitable closed-loop controls and drives being used, the period of 
time tev can be reduced to a minimum. However, because of the high acceleration of the 
pairs of rollers, it cannot be prevented completely. 

[0025] So that no mass fluctuations occur as a r e sult of th e said e ffects in the initial region of 
the drafted fibr e composit e when a drafting arrangement is put into operation, according to 
th e inv e ntion the fibre composite end (that is to say, the foremost tip of the fibre fiber 
composite) is supplied to the nip line of the second pair of rollers only when both pairs of 
rollers have ended their corresponding build-ups arising fi*om acceleration. This time point is 
designated by tEVE in Figure 2: at this time point, both pairs of rollers have reached a constant 
piecing rotational speed (as illustrated in fee^ Figure 2) or they have at least ended the build- 
up. According to the invention t Then, the drafting of the fitee fiber composite is 
recommenced no earlier than at the earliest at the time point tevE or, in other words, the fibre 
fiber composite end should enter the nip line of the rear second pair of rollers and 
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consequently be drafted no earlier at4 than ho oarlicst at the time point Ibve- Preferably, when 
the fiber composite end 6 enters the nip line 5 of the rear pair of rollers 4. the rolle rs 16 of the 
rear pair of rollers 4 have a circumferential speed of at least 300 meters per minute. 
Alternatively, the fiber composite 1 1 has a speed of 300 meters per minute inmiediatelv after 
leaving the nip line 5 of the rear pair of rollers 4. If the operation of the drafting arrangement 
also involves an action of piecing up to a yam end in addition to this coordinated draft, then 
the time point for the commencement of the piecing action tK should not be lie before the 
time point tEVE- The time point tevE is therefore the earliest time point for commencing the 
piecing action. When a piecing action is carried out, this lasts for a few miUiseconds (see the 
period of time tAE, for example approximately - 8 msec) and is concluded at a time point te. 
With the conclusion of the piecing action at the time point te, the drafting arrangement can be 
operated in a stationary mode again. The piecing action preferably takes place at a constant 
piecing rotational speed Ua,4 or Ua,3 and, after piecing has taken place, both pairs of rollers 
can mn up synchronously and more slowly, that is to say without overshoots, to their 
respective operating rotational speed Ub,3 and Ur In an alternative embodiment, It4s 
perf e ctly conc e ivabl e , however, that piecing takes place virtually at the operating rotational 
speed, so that the piecing rotational speeds Ua3 and Ua,4 already represent the operating 
speeds for the stationary operation of the drafting arrangement. The synchronous run-up of 
the rollers to an operating rotational speed different fi-om the piecing rotational speed is 
illustrated by dashes in Figure 2. 

There are various advantageous r e finements and embodim e nts of the m e thod 
according to th e invention which ore to be found in the d e pendent claims. 
The invention and the idea of the invention or its impl e mentation are explained below with 
refer e nce to fiirther figures. It is to bo point e d out expressly, how^ever, that the inv e ntion or 
th e idea of the invention is not restricted to the e mbodiments shown it th e figures and 
e xamples. 

[OOie] Figure 3 shows a drafting arrangement at which a piecing action is to be carried out 
according to an exemplary embodiment of the present invention tho method according to the 
inv e ntion being used in this case for putting it into operation . To carry out the piecing action, 
first, an existing yam end 10 is drawn? opposite to the actual spinning direction, through the 
spinning unit 12 which is arranged downstream of the drafting arrangement. The yam end 10 



is likewise guided through the nip hne 5 of the rear pair of rollers 4 and, cut to a specific 
length, is positioned appropriately for operation. When the drafting arrangement is put into 
operation, first, the rear pair of rollers 4 commences to rotate, as illustrated in Figure 2. Only 
thereafter is the front pair of rollers 3 put into operation. In an alternative embodiment of the 
invention, Posoibly, ovon both pairs of rollers are put into operation simultaneously 
coir e spondQ to a possibl e variant of the m e thod according to tho invention) . Before the 
drafting arrangement is put into operation, however, the fibfe fiber composite end 6 is 
brought, as illustrated, to a specific distance from the nip line 5 of the rear pair of rollers 4. 
This distance is at least such that, when the fibfe fiber composite end 6 reaches the nip line 5, 
both pairs of rollers 3 and 4 have, in the rotational speed profile, ended the build-up arising 
from acceleration. When piecing takes place, as described fiirther above, parts of the yam 
end 10 and of the front region of the fibre fiber composite 2 illustrated overlap one another. 
This overlap region is spun in the following spinning unit 12 to form the actual piecer. 

£0027] Figure 4 shows a drafting arrangement which has been put into operation by means of 
th e method according to the invention, and its following spinning unit 12 according to an 
exemplar/ embodiment of the invention . The figure shows the drafting arrangement 1 and 
the spinning unit 12 in a stationary operating state. The individual elements correspond to the 
preceding figures and are given correspondingly identical reference symbols. The rollers 16 
of the rear pair of rollers 4 deliver the drafted fibre fiber composite 1 1 to the spinning unit 12. 
The spinning unit 12 can spin the drafted fibre fiber composite 1 1 according to various 
spinning methods. This figure illustrates a spinning unit 12 which operates according to an 
air-spinning method (a vortex-type air-spinning method, as it is knovra). For this purpose, 
the spinning unit 12 has a vortex chamber 14 that contains m4 a spindle 15 contained in tho 
tetter. The spindle 15 is, to be precise, a preferably non-rotating spinneret. An air-vortex 
flow is generated in the vortex chamber 14 by means of nozzles and causes a spinning of the 
fibre fiber s of the drafted fibre fiber composite 1 1 at the mouth of the spindle 15t. Preferablv 
the draftin g arrangement 1 and spiiming unit 12 are elements of a spinning station of a textile 
machine. The yam 13 thereby produced is taken up correspondingly and wound (not shown) 
onto a winding device. As may be gathered from the figure, the drafting arrangement 1 also 
has the pair of rollers 7 which forms with the pair of rollers 3 a predrafting zone 9. It should 
also again be pointed out explicitly that the method according to the invention for operating a 



drafting arrangement is not restricted to a specific spinning method, such as the air-spinning 
method shown here, or to the pressure of the further pair of rollers 7. 

£0028] Figure 5 shows a control 19 according to tho invention which operates the drafting 
arrangement 1 by tho method according to tho invention . For this purpose, the rear pair of 
rollers 4 have a specific drive 18 and the front pair of rollers 3 likewise have the drive 17. If, 
as illustrated here, the drafting arrangement 1 also consists of a fiuther pair of rollers 7 which 
forms with the pair of rollers 3 a predrafting zone, then the pair of rollers 7 can also be driven 
by the drive 17 of the pair of rollers 3 (or may have an additional specific drive). In an 
exemplarv embodiment of the invention. T the control 1 9 according to tho invention controls 
the drives 17 and 18 corroopondingly to tho method according to tho invention when the 
drafting arrangement is put into operation. The control 19 may be connected to 
correspondingly fiirther monitoring and control devices of a textile machine (the textile 
machine as a whole not being illustrated). 

£0029] Depending on how the drafting arrangement has previously been stopped, the method 
according to the invention may also include moving the fibFe fiber composite end 6 back 
from the nip line 5 of the rear pair of rollers 4 before the drafting arrangement is put into 
operation. This may also take place automatically, for example by means of the control 19 
and the drive 1 7. This applies particularly when the-^ifeje fiber composite end 6 is not 
separated from the nip line 5 of the rear pair of rollers 4 at a predetermined distance by hand. 
This is desirable, above all, in fiiUy automatic piecing methods and devices, in which the 
drafting arrangement is fu-st stopped so that the fibfe fiber composite 2 breaks away at the nip 
line 5 of the rear pair of rollers 4. To be precise, in this case, a clearly defined fibre fiber 
composite end 6 is obtained, which merely has to be positioned appropriately before the 
drafting arrangement can be put into operation again. 

100301 While the presen t subject matter has been described in detail with respect to the 
specific exemplarv embo diments and methods thereof it will be appreciated that those skilled 
in the art, upon attaini ng an xmderstanding of the foregoing mav readily produce alterations 
to, variations of and e quivalents to such embodiments. Accordingly, the scope of the present 
disclosure is by way of example rather than bv way of limitation, and the subject disclosure 



does not preclude inclusion of such modifications, variations and /or additions to the present 
subject matter as would be readily apparent to one of ordinary skill in the art. 

Th e inv e ntion is not restricted to th e possibiliti e s and the embodiments exphcitly 
mention e d. On th e contrary, th e se variants ar e intended as suggestions for a p e rson skilled in 
the art in order to implement th e id e a of th e invention as b e n e ficially as possibl e . Furth e r 
advantag e ous uses and combinations which likewise reproduce the idea of the invention and 
are to be prot e cted by this application can th e refore easily b e derived jfrom the e mbodiments 
d e scrib e d. Some of th e disclos e d f e atures hav e b e en described in combination in this 
d e scription and ar e claim e d in combination in the following claims. It is also conc e ivabl e , 
how e ver to claim individual f e atures of this d e scription in thems e lves or in anoth e r 
combination in application of the idea of th e invention. Th e applicant ther e for e e xpr e ssly 
reserves the right, in any ev e nt, to provide oth e r combinations in application of the idea of the 
invention. 



Key 

1. Drafting arrangoment 

2. Fibre Composite 

3> Front pair of rollers 

4 . R e ar pair of rollers 

5. Nip lin e 

6. Fibre composite end 

7. Pair of rollers 

8. Main drafting zon e 

9. Predrafting zon e 

10. Yam end 

1 1 . Drafted fibre composit e 

12. Spinning unit 

13. Yam 

1 4 . Vortex chamb e r 

15. Spindl e 

16. Rollers of th e r e ar pair of roll e rs 

17. Drive predraft 

18. Drive roar pair of roll e rs 

19. Control 

20. Apron 

U4(^ — Rotational spoed profile of the r e ar pair of rollers A 
U^(t) — Rotational s p e ed profile of front pair of rollers 3 
Uaa — Piecing rotational speed for the roar pair of roll e rs 1 
Ua^ — Piecing rotational spood for th e front pair of rollers 3 

ts^ Time point for operating the front pair of roll e rs 3 

Period of time until th e front pair of roll e rs 3 reaches the piecing rotational speed U a^ 

(acceleration) 

^ Period of time until the rear pair of rollers A r e ach e s the piecing rotational speed UA,1 

(acceleration) 

4:£ V 3 — Period of time xmtil the front pair of rollers 3 has ended the build up arising from 
acceleration 



tgv^ — Period of time until th e rear pair of rollers 4 huG ended th e build up arising from 
acceleration 

Time point commencem e nt of piecing action 

tg Time point end of pi e cing action 

tAfi Period of time piecing action 

tevB — Tim e point in which both pairs of rollers have e nd e d the build up 
— Op e rating rotational sp e ed of the r e ar pair of roll e rs 4 
— Operating rotational speed of the front pair of rollers 3 



